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CHARGING STATION, CHARGING SYSTEM
AND A METHOD FOR AUTOMATICALLY

CHARGING A DEVICE

RELATED APPLICATIONS

This application claims prionity to Taiwan Application
Serial Number 107147261, filed Dec. 26, 2018, the disclo-
sure of which 1s incorporated herein by reference in its
entirety.

BACKGROUND

Technical Field

The present disclosure relates to a charging station, a
charging system and a method for charging a device.

Description of Related Art

Robotic vacuum cleaner 1s currently a very popular indoor
cleaning tool. A robotic vacuum cleaner typically has a
pairing charging dock. The robotic vacuum cleaner would
automatically return to the charging dock for recharging the
battery when battery power 1s too low or the cleaning task
1s completed. Conventional charging docks for robotic
vacuum cleaners are typically placed on the floor. However,
this kind of design would create unclean blind spots around
the charging dock, where dust would accumulate and cannot
be easily removed manually or by the robotic vacuum
cleaners.

In order to avoid the aforementioned situation, some
designs of robotic vacuum cleaners adopt wireless charging
technology, which targets to resolve the problems of the
unclean blind spots around the charging docks. However,
other problems are also introduced with such designs, such
as ineflicient recharging speed and high production cost,
which make such robotic vacuum cleaners difficult to be
commercialized.

Consequently, how to provide a charging station for
robotic vacuum cleaner that can resolve the aforementioned
issues 1s one of the directions that should be urgently
endeavored 1n related product technologies.

SUMMARY

In view of the foregoing, one of the objects of the present
disclosure 1s to provide a wall-mounted wired charging
station that does not have to be placed on the floor.

To achieve the objective stated above, 1n accordance with
an embodiment of the present disclosure, a charging station
configured to be attached to a wall includes a main body, a
rotatable arm, a restoring member, a station-side charging,
port and a station-side magnetic member. The main body 1s
configured to be attached to the wall. The rotatable arm 1s
rotatably connected to the main body. The restoring member
1s connected between the main body and the rotatable arm.
The station-side charging port and the station-side magnetic
member are disposed on a surface of the rotatable arm.

In one or more embodiments of the present disclosure, the
charging station further includes a protective cover con-
nected to the main body and covering the rotatable arm. The
protective cover has an opeming. The station-side charging
port 1s exposed through the opening when the rotatable arm
1s rotated relative to the main body to a charging position.
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In one or more embodiments of the present disclosure, the
station-side magnetic member includes a permanent magnet
or an electromagnet.

In one or more embodiments of the present disclosure, the
main body has a recessed portion. The rotatable arm 1s
rotatably connected to a side wall of the recessed portion.

In one or more embodiments of the present disclosure, the
restoring member 1ncludes a tension spring.

In accordance with an embodiment of the present disclo-
sure, a charging system includes a charging station and a
battery-powered automatic device. The charging station has
a station-side charging port and a station-side magnetic
member that are disposed on a surface of a rotatable arm.
The automatic device 1s configured to move on a floor and
includes a chassis, a device-side charging port and a device-
side magnetic member. The device-side charging port 1s
disposed on the chassis and 1s configured to electrically
couple with the station-side charging port. The device-side
magnetic member 1s disposed on the chassis and 1s config-
ured to attract and attach to the station-side magnetic mem-
ber.

In one or more embodiments of the present disclosure, the
chassis has a top surface. The device-side charging port and
the device-side magnetic member are exposed on the top
surface of the chassis.

In accordance with an embodiment of the present disclo-
sure, a charging method configured to charge a battery-
powered automatic device moving on a tloor with a charging
station attached to a wall. The charging station includes a
main body, a rotatable arm rotatably connected to the main
body, and a station-side charging port and a station-side
magnetic member both disposed on the rotatable arm. The
automatic device includes a device-side charging port and a
device-side magnetic member. The charging method
includes: moving the automatic device to an underside of the
charging station; and magnetically attracting the station-side
magnetic member with the device-side magnetic member,
such that the rotatable arm 1s rotated towards the automatic
device, and that the station-side charging port electrically
couples with the device-side charging port.

In one or more embodiments of the present disclosure, the
charging station further includes a restoring member con-
nected between the main body and the rotatable arm. The
charging method further includes: after battery charging
process 1s completed, decoupling the station-side magnetic
member and the device-side magnetic member, such that the
rotatable arm 1s rotated away from the automatic device by
the restoring member, and that the station-side charging port
detaches from the device-side charging port.

In one or more embodiments of the present disclosure, the
station-side magnetic member 1s a permanent magnet, and
the device-side magnetic member 1s an electromagnet. Mag-
netically attracting the station-side magnetic member with
the device-side magnetic member includes: providing elec-
tric power to the electromagnet to magnetically attract the
permanent magnet.

In summary, the charging station of the present disclosure
has a station-side charging port and a station-side magnetic
member disposed on a rotatable arm. By this arrangement,
with the presence of an attractive magnetic force, the station-
side charging port of the charging station may be rotated to
couple with a device-side charging port of a battery-powered
automatic device to charge the automatic device. The charg-
ing station further includes a restoring member that is
connected to the rotatable arm. After the charging process 1s
completed, the restoring force provided by the restoring
member may separate the station-side charging port of the
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charging station from the device-side charging port of the
automatic device, such that the automatic device may leave
the charging station freely, without damaging the charging
ports.

BRIEF DESCRIPTION OF THE DRAWINGS

To make the objectives, features, advantages, and
embodiments of the present disclosure, including those
mentioned above and others, more comprehensible, descrip-
tions of the accompanying drawings are provided as follows.

FIG. 1 1llustrates a perspective view of a charging system
in accordance with an embodiment of the present disclosure;

FIG. 2 illustrates a perspective view of the charging
station of the charging system shown in FIG. 1;

FIG. 3 illustrates a flowchart of a charging method in
accordance with an embodiment of the present disclosure;
and

FIGS. 4 and 5 illustrate schematic views at diflerent
stages of the charging method shown in FIG. 3.

DETAILED DESCRIPTION

For the sake of the completeness of the description of the
present disclosure, reference 1s made to the accompanying,
drawings and the various embodiments described below.
Various features in the drawings are not drawn to scale and
are provided for illustration purposes only. To provide tull
understanding of the present disclosure, various practical
details will be explammed in the following descriptions.
However, a person with an ordinary skill in relevant art
should realize that the present disclosure can be imple-
mented without one or more of the practical details. There-
fore, the present disclosure 1s not to be limited by these
details.

Reference 1s made to FIG. 1, which 1llustrates a perspec-
tive view of a charging system 100 1n accordance with an
embodiment of the present disclosure. The charging system
100 includes a battery-powered automatic device 200 and a
wall-mounted charging station 300. The automatic device
200 1s configured to move on a floor 901. The charging
station 300 1s configured to be attached to a wall 902. In the
present embodiment, the automatic device 200 1s a robotic
vacuum cleaner. The robotic vacuum cleaner 1s equipped
with a battery as power source, which 1s not depicted 1n the
figures, and 1s capable of freely moving on the floor 901 to
carry out the cleaning task without having any power cord
connected thereto, including cleaning the part of the floor
901 beneath the charging station 300. The wall-mounted
charging station 300 1s configured to recharge the automatic
device 200. For example, when the automatic device 200
completed its cleaning task or when the power level of the
battery within automatic device 200 1s below a threshold
value, the automatic device 200 may move to the underside
of the charging station 300 for battery charging. The struc-
ture of the automatic device 200 and the charging station 300
will be discussed 1n detail below.

As shown 1n FIG. 1, the automatic device 200 includes a
chassis 210, a device-side charging port 220 and two device-
side magnetic members 230a and 2305. The device-side
charging port 220 and the device-side magnetic members
230a and 2306 are disposed on the chassis 210 and are
exposed on a top surface 211 of the chassis 210. The
device-side charging port 220 includes a first electrode 220a
and a second electrode 22056. The first electrode 2204, the
second electrode 2205 and the device-side magnetic mem-
bers 230a and 2305 are arranged straightly along a direction.
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The device-side magnetic members 230a and 23056 are
positioned beside the first electrode 220aq and the second
clectrode 220b. However, the present disclosure 1s not
limited to the aforementioned arrangement. The first elec-
trode 220a, the second electrode 2204 and the device-side
magnetic members 230a and 2300 may be arranged 1n other
ways. The arrangement, shapes, the sizes and the quantities
of the electrodes or the magnetic members can be designed
differently 1n order to meet the practical needs or require-
ments 1n applications. The battery of the automatic device
200 1s disposed 1nside the chassis 210, which is not depicted
in the figures, and the battery 1s electrically coupled to the
device-side charging port 220. Accordingly, the charging
station 300 can charge the battery through the electrical
connection with the exposed device-side charging port 220.

Reference 1s made to FIG. 2, which illustrates a perspec-
tive view of the charging station 300 of the charging system
100 shown 1n FIG. 1. It 1s to be noted that the protective
cover 360 of the charging station 300 1s illustrated in broken
lines 1 FI1G. 2 1n order to provide a clear view of the internal
structures of the charging station 300. The charging station
300 includes a main body 310, a rotatable arm 320, a
restoring member 330, a station-side charging port 340 and
two station-side magnetic members 350a and 35056. The
main body 310 1s configured to be attached to the wall 902,
so the charging station 300 can be fixed on the wall 902 as
illustrated 1n FIG. 1. For example, the main body 310 may
be attached to the wall 902 with tapes, glues, screws, hooks
or other suitable means. In some embodiments, the main
body 310 contains a control circuit electrically coupled to an
clectrical power socket on the wall 902 through a power cord
and plug. The control circuit, the electrical power socket, the
power cord, and the power plug are not specifically depicted
in the figures. The control circuit 1s configured to convert the
power provided by the electrical power socket to the oper-
ating voltage and current of the automatic device 200, which
1s output through the station-side charging port 340. In some
embodiments, the main body 310 includes a power plug
disposed on a surface of the main body 310 that can be
directly plugged into the electrical power socket on the wall
902, which may eliminates the need for the power cord. In
such embodiments, the electrical power socket 1s required to
be positioned at a suitable height on the wall 902.

As shown i FIG. 2, the rotatable arm 320 1s rotatably
connected to the main body 310. Specifically, the main body
310 has a recessed portion 311 which 1s also 1llustrated 1n
broken lines 1 FIG. 2, and the rotatable arm 320 1s rotatably
connected to a side wall 312 of the recessed portion 311.
When the charging station 300 1s attached to the wall 902,
the rotatable arm 320 1s configured to rotate about an axis R.
Specifically, when the automatic device 200 moves to the
position under the charging station 300, the rotatable arm
320 can rotate downwards about the axis R and contact the
automatic device 200, or rotate upwards about the axis R and
separate from the automatic device 200. In some embodi-
ments, the axis R 1s parallel to the tloor 901, but the present
disclosure 1s not limited thereto.

As shown 1n FIG. 2, the rotatable arm 320 has a bottom
surface 321. The station-side charging port 340 and the
station-side magnetic members 350aq and 3505 are disposed
on the bottom surface 321 of the rotatable arm 320. The
station-side charging port 340 includes a first electrode 340a
and a second electrode 3405 which are configured to elec-
trically couple with the first electrode 220a and the second
clectrode 22056 of the device-side charging port 220 respec-
tively. During the battery charging process, the station-side
magnetic members 350aq and 3506 are configured to be
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attracted by and attach to the device-side magnetic members
230a and 2305 on the automatic device 200.

The station-side charging port 340 and the station-side
magnetic members 350aq and 3505 are arranged in the same
way as how the device-side charging port 220 and the
device-side magnetic members 230q and 2305 are arranged.
In an embodiment of the present invention, the first electrode
340a, the second electrode 3405 and the station-side mag-
netic members 350aq and 35056 are arranged straightly along,
a direction, and the station-side magnetic members 350a and
3506 are positioned beside the first electrode 340a and the
second electrode 3405.

As shown 1n FIG. 2, the restoring member 330 1s a tension
spring connected between the main body 310 and the
rotatable arm 320. The main body 310 has a first buckle 313
disposed on a bottom surface of the recessed portion 311.
The rotatable arm 320 has a second buckle 322. The second
buckle 322 is disposed on a top surface of the rotatable arm
320 and 1s located at an end of the rotatable arm 320 away
from the main body 310. The two ends of the restoring
member 330 are hooked at the first buckle 313 and the
second buckle 322 respectively. The restoring member 330
1s configured to provide the rotatable arm 320 with a torque
to rotate upwards after the battery charging of the automatic
device 200 1s finished, so as to separate the rotatable arm 320
from the automatic device 200 and to allow the automatic
device 200 to leave the charging station 300 freely. It 1s to
be understood that the restoring member 330 may be a
torsion spring, an elastic band or other devices alternatively
that can also provide the required restoring force. The
present disclosure 1s however not limited thereto.

In some embodiments, as shown 1n FIG. 2, the charging
station 300 further includes a protective cover 360, which 1s
shown 1n broken lines 1n FIG. 2. The protective cover 360
1s connected to the main body 310 and covers the rotatable
arm 320. The protective cover 360 serves to protect the
rotatable arm 320, with the station-side charging port 340
and the station-side magnetic members 350qa and 3505
located on the bottom surface 321 of the rotatable arm 320,
in order to avoid damages from impact. The protective cover
360 has an opening 361 at its bottom. When the rotatable
arm 320 1s rotated relative to the main body 310 to a battery
charging position, such as the position of the rotatable arm
320 shown 1n FIGS. 2 and 5, the station-side charging port
340 and the station-side magnetic members 350a and 35056
are exposed through the opening 361. On the other hand,
alter the battery charging of the automatic device 200 is
finished, the rotatable arm 320 will return to a standby
position as shown in FIG. 4, where the rotatable arm 320 1s
mostly hidden in the protective cover 360 and 1s thus
protected by the protective cover 360.

It 1s to be understood that although the automatic device
200 and the charging station 300 are illustrated as having
two magnetic members respectively, such as the device-side
magnetic members 230aq and 2305 of the automatic device
200 and the station-side magnetic members 350aq and 3505
of the charging station 300 shown in FIGS. 1 and 2, the
present disclosure 1s not limited thereto. The skilled person
may adjust the quantity or arrangement ol the magnetic
members 1n order to meet the requirements of different
applications and practical needs. As long as the magnetic
members on the automatic device 200 and the charging
station 300 can be firmly attached such that the electrical
connection between the station-side charging port 340 and
the device-side charging port 220 can be stably maintained.
In some embodiments, the automatic device 200 may
include a single circular-shaped or arc-shaped magnetic
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member surrounding or partially surrounding the device-
side charging port 220, and the charging station 300 may
include a corresponding single circular-shaped or arc-shaped
magnetic member surrounding or partially surrounding the
station-side charging port 340.

Reference 1s made to FIG. 3, which illustrates a flowchart
of a charging method 400 in accordance with an embodi-
ment of the present disclosure. The charging method 400
provides the process for charging the battery of the auto-
matic device 200 with the charging station 300. The charg-
ing method 400 includes step S410 to step S405.

Reference 1s made to FIG. 4 along with FIG. 3. In step
S401, the automatic device 200 moves to the position under
the charging station 300. Specifically, 1n some embodiments,
the automatic device 200 1s a robotic vacuum cleaner. When
the cleaning task 1s completed or when the power level of the
battery 1s lower than a threshold value, the robotic vacuum
cleaner moves to the underside of the charging station 300
and gets ready for battery charging, such as entering a
standby mode or a battery charging mode. In some embodi-
ments, the charging station 300 includes a positioning signal
transmitter. The automatic device 200 has an automatic
navigation function that tracks the positioning signal pro-
vided by the positioning signal transmitter within the charg-
ing station 300, and can thus automatically move to the
underside of the charging station 300. In some embodi-
ments, the automatic device 200 may be equipped with a
camera, a light detection and ranging (LiDAR) system or
other suitable sensors, which assist the automatic device 200
in determining the position of the charging station 300
relative to the automatic device 200 more precisely, such
that the automatic device 200 can move to the designated
position below the charging station 300 where the station-
side charging port 340 can directly contact and establish
clectrical connection with the device-side charging port 220.

Reference 1s made to FIG. 5 along with FIG. 3. In step
S403, the station-side magnetic members 350q and 3505 of
the charging station 300 and the device-side magnetic mem-
bers 230a and 2305 of the automatic device 200 are mag-
netically attracted to each other, such that the rotatable arm
320 of the charging station 300 i1s rotated towards the
automatic device 200 and the station-side charging port 340
clectrically couples with the device-side charging port 220.

Specifically, in the some embodiments, the station-side
magnetic members 350aq and 35056 of the charging station
300 are permanent magnets, and the device-side magnetic
members 230a and 2300 of the automatic device 200 are
clectromagnets. When the device-side magnetic members
230a and 230b are not supplied with power, the rotatable
arm 320 1s at a standby position as shown in FIG. 4 and not
attracted to the automatic device 200. The rotatable arm 320
at the standby position inclines slightly upwards as sup-
ported by the restoring member 330, and the rotatable arm
320 1s mostly hidden 1n the protective cover 360. When the
device-side magnetic members 230aq and 23056 are supplied
with power, the upper magnetic poles of the device-side
magnetic members 230a and 23056 are opposite to the lower
magnetic poles of the station-side magnetic members 350a
and 3505 respectively and the station-side magnetic mem-
bers 350a and 35056 are attracted by the device-side mag-
netic members 230a and 2305, so the rotatable arm 320 1s
rotated downwards to a charging position as shown in FIG.
5. When the rotatable arm 320 1s at the charging position, the
station-side magnetic members 350a and 3506 and the
station-side charging port 340 disposed on the bottom sur-
face 321 of the rotatable arm 320 are exposed through the
opening 361 at the bottom of the protective cover 360.
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Additionally, the station-side magnetic members 350a and
3506 are attracted by the device-side magnetic members
230a and 2305 respectively and attached thereto, which also
makes the station-side charging port 340 electrically couples
with the device-side charging port 220. After the station-side
charging port 340 and the device-side charging port 220 are
coupled, the charging station 300 can start charging the
battery within the automatic device 200.

Reference 1s made to FIG. 4 along with FIG. 3 again. In
step S403, after battery charging process 1s completed, the
station-side magnetic members 350q and 3505 of the charg-
ing station 300 and the device-side magnetic members 230a
and 2305 of the automatic device 200 are decoupled, which
makes that the rotatable arm 320 of the charging station 300
1s rotated away from the automatic device 200 by the
restoring member 330 and the station-side charging port 340
of the charging station 300 detaches from the device-side
charging port 220 of the automatic device 200.

Specifically, after the battery charging process 1s com-
pleted, the power supply to the device-side magnetic mem-
bers 230a and 23056 1s stopped such that the magnetic poles
of the device-side magnetic members 230a and 23056 no
longer exist. At this stage, the station-side magnetic mem-
bers 350a and 3505 are no longer magnetically attracted by
the device-side magnetic members 230a and 2305. Conse-
quently, the rotatable arm 320 i1s rotated upwards from the
charging position as shown 1n FIG. 5 to the standby position
as shown in FIG. 4. After the station-side charging port 340
1s separated from the device-side charging port 220, the
automatic device 200 1s free to leave the charging station
300 and can enter mnto an operation mode to perform
cleaning task.

When the automatic device 200 1s performing cleanming
task 1n the area beneath the charging station 300, the
automatic device 200 can clean the area under the charging
station 300 and moves freely. At this stage, the device-side
magnetic members 230a and 2305 are not supplied with
power and the magnetic poles of the device-side magnetic
members 230a and 2304 do not exist. Therefore, the station-
side magnetic members 350q¢ and 3506 would not be
attracted by the device-side magnetic members 230a and
2306 when the automatic device 200 1s performing cleaning
task, which prevents the automatic device 200 from being
impacted by the rotatable arm 320 due to inadvertent or
undesired rotation of the rotatable arm 320.

It 1s to be understood that the configurations of the
station-side magnetic members 350a and 3506 and the
device-side magnetic members 230a and 2305 are not
limited to the embodiments described above. In some
embodiments, the station-side magnetic members 350a and
3500 comprise ferromagnetic material. In some embodi-
ments, the station-side magnetic members 350a and 3505
may also be electromagnetic material. The station-side mag-
netic members 350a and 35056 may be constantly supplied
with power to maintain the magnetism, or the power 1s
supplied to the station-side magnetic members 350a and
3506 only when the charging station 300 detects that the
automatic device 200 1s at the predetermined position for
battery charging. Alternatively, the charging system 100
may include a wireless communication component config-
ured to establish wireless communication with the automatic
device 200. When the automatic device 200 moves to the
predetermined position beneath the charging station 300 and
enters 1nto the battery charging mode, the automatic device
200 may send a nofification signal to the charging station
300 through the wireless communication. The charging
station 300 then supplies power to the station-side magnetic

10

15

20

25

30

35

40

45

50

55

60

65

8

members 350a and 35056 upon the receipt of the notification
signal, such that the station-side magnetic members 350q
and 3506 have the magnetisms attracted by the device-side
magnetic members 230a and 2305.

In summary, the charging station of the present disclosure
has a station-side charging port and a station-side magnetic
member disposed on a rotatable arm. With this arrangement,
the rotatable arm of the charging station can be rotated by the
magnetic force, such that the station-side charging port
couples with a device-side charging port of an automatic
device and performs the battery charging task. The charging
station further includes a restoring member that 1s connected
to the rotatable arm. After the battery charging process 1s
completed, the restoring force provided by the restoring
member will separate the station-side charging port of the
charging station from the device-side charging port of the
automatic device, such that the automatic device can leave
the charging station freely. The damage to the charging ports
1s prevented.

Although the present disclosure has been described by
way ol the exemplary embodiments above, the present
disclosure 1s not to be limited to those embodiments. Any
person skilled in the art can make various changes and
modifications without departing from the spirit and the
scope of the present disclosure. Therefore, the protective
scope of the present disclosure shall be the scope of the
claims as attached.

What 1s claimed 1s:

1. A charging station configured to be electrically con-
nected to an electrical power socket on a wall, and config-
ured to charge an automatic device, the charging station
comprising;

a main body configured to be electrically connected to the

clectrical power socket on the wall;

a rotatable arm rotatably connected to the main body;

a restoring member connected between the main body and
the rotatable arm:;

a station-side charging port disposed on a bottom surface
of the rotatable arm; and

a station-side magnetic member disposed on the bottom
surface of the rotatable arm, wherein an entirety of the
charging station 1s disposed on the wall and located
higher than the automatic device to allow the automatic
device to move Ireely 1n an area beneath the charging
station.

2. The charging station of claim 1, further comprising:

a protective cover connected to the main body and cov-
ering the rotatable arm, the protective cover having an
opening, wherein the station-side charging port 1is
exposed through the opeming when the rotatable arm 1s
rotated relative to the main body to a charging position.

3. The charging station of claim 1, wherein the station-
side magnetic member comprises a permanent magnet or an
clectromagnet.

4. The charging station of claim 1, wherein the main body
has a recessed portion, and the rotatable arm 1s rotatably
connected to a side wall of the recessed portion.

5. The charging station of claim 1, wherein the restoring,
member comprises a tension spring.

6. A charging system, comprising:

a charging station configured to be electrically connected
to an electrical power socket on a wall, the charging
station having a station-side charging port and a sta-
tion-side magnetic member that are disposed on a
bottom surface of a rotatable arm; and

a battery-powered automatic device configured to move
on a floor, and comprising:
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a chassis:

a device-side charging port disposed on the chassis and
configured to electrically couple with the station-side
charging port; and

a device-side magnetic member disposed on the chassis
and configured to attract and attach to the station-side
magnetic member, wherein an entirety of the charging
station 1s disposed on the wall and located higher than

the battery-powered automatic device.

7. The charging system of claim 6, wherein the chassis has
a top surface, the device-side charging port and the device-
side magnetic member are exposed on the top surface.

8. A charging method configured to charge a battery-
powered automatic device moving on a tloor with a charging
station electrically connected to an electrical power socket
on a wall, the charging station comprising a main body, a
rotatable arm rotatably connected to the main body, and a
station-side charging port and a station-side magnetic mem-
ber both disposed on a bottom surface of the rotatable arm,
the automatic device comprising a device-side charging port
and a device-side magnetic member, the charging method
comprising;

disposing the charging station on the wall, wherein an

entirety of the charging station 1s disposed on the wall
and located higher than the automatic device;

10

moving the automatic device to an underside and below
the charging station; and
magnetically attracting the station-side magnetic member
with the device-side magnetic member, such that the
rotatable arm 1s rotated towards the automatic device,
and that the station-side charging port electrically
couples with the device-side charging port.
9. The charging method of claim 8, wherein the charging
station further comprises a restoring member connected

10 between the main body and the rotatable arm, and the
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charging method further comprises:
alter battery charging process 1s completed, decoupling
the station-side magnetic member and the device-side
magnetic member, such that the rotatable arm 1s rotated
away from the automatic device by the restoring mem-
ber, and that the station-side charging port detaches
from the device-side charging port.

10. The charging method of claim 8, wherein the station-
side magnetic member 1s a permanent magnet, the device-
side magnetic member 1s an electromagnet, and magneti-
cally attracting the station-side magnetic member with the
device-side magnetic member comprises:

providing electric power to the electromagnet to magneti-

cally attract the permanent magnet.
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